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(57) ABSTRACT

A door closing device includes a cylinder body, a piston rod
having one end extending out the cylinder body, and a locking
unit including a casing, and a locking ring and an abutment
member both disposed in the casing. The locking ring is
disposed around the piston rod and is movable between
inclined and non-inclined positions, where the locking ring
engages and disengages the piston rod, respectively. A press
unit is disposed on the casing and is movable between a
pressed position, where the press unit presses the locking ring
to move to the inclined position, and an unpressed position,
where the press unit moves away from the locking ring. The
abutment member abuts against the locking ring to keep the
locking ring in the inclined position when the press unit is in
the unpressed position.

12 Claims, 9 Drawing Sheets
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1
DOOR CLOSING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a door closing device, and more
particularly to a door closing device that can retain a door at
a desired open position and that can close the door automati-
cally.

2. Description of the Related Art

Referring to FIG. 1, a conventional door closing device is
shown to include a cylinder 11 having one end connected to a
door frame (not shown) of a door (not shown), a piston rod 12
having one end extending out of the cylinder 11 and con-
nected to the door, and a latch 13 movably sleeved on the
pistonrod 12. A restoring force is stored inside the cylinder 11
for automatic closing of the door. To position the door at a
desired opening angle, the latch 13 is pushed to abut a lower
portion thereof against an end periphery of the cylinder 11 so
that a portion of the piston rod 12 which is pulled out of the
cylinder 11 can engage a hole in the latch 13, thereby retain-
ing the door at the desired opening angle. To close the door, a
force is exerted on the door and the latch 13 is pushed to move
the lower portion thereof away from the end periphery of the
cylinder 11. Through the restoring force stored inside the
cylinder 11, the door can close automatically. However, the
latch 13 deviates easily and cannot accurately retain the door
at the desired open position. Further, because the latch 13 is
exposed, injury to the user’s hand easily occurs.

Referring to FIG. 2, another conventional door closing
device is shown to include a cylinder 21 having one end
connected to a doorframe (not shown) of a door (not shown),
apiston rod 22 having one end extending through the cylinder
21 and connected to the door, a latch 23 sleeved on the piston
rod 22, a lever 24 connected to the latch 23, and a restoring
spring 25 abutting between an end periphery of the cylinder
21 and the latch 23. A restoring force is stored inside the
cylinder 21 for automatic closing of the door. To position the
door at a desired opening angle, one of the user’s hands
pushes the door to an opening angle, while the other hand of
the user pushes the lever 24 so that the latch 23 engages the
piston rod 22, thereby retaining the door at the desired open-
ing angle. To close the door, a force is exerted on the door,
and, through the restoring spring 25 and the restoring force in
the cylinder 21, the door closes automatically. However, both
hands of the user are required to open the door, so that the
conventional door closing device is inconvenient to use.

SUMMARY OF THE INVENTION

Therefore, the object of the present invention is to provide
a door closing device that can easily and safely retain a door
at a desired open position and that can close the door auto-
matically.

According to this invention, a door closing device com-
prises a cylinder, a locking unit and a press unit. The cylinder
includes a cylinder body having a fixed end and a free end
opposite to the fixed end, and a piston rod axially movable in
the cylinder body and having one end extending out of the free
end. The locking unit includes a casing disposed around the
piston rod and on the free end of the cylinder body, and a
locking ring and an abutment member both disposed in the
casing. The locking ring is disposed around the piston rod and
is movable between an inclined position, where the locking
ring is oblique to and engages the piston rod, and a non-
inclined position, where the locking ring disengages the pis-
ton rod. The press unit is disposed on the casing and is
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movable between a pressed position, where the press unit
presses the locking ring to move to the inclined position, and
anunpressed position, where the press unit moves away from
the locking ring. The abutment member abuts against the
locking ring to keep the locking ring in the inclined position
when the press unit is in the unpressed position.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will
become apparent in the following detailed description of the
preferred embodiment of the invention, with reference to the
accompanying drawings, in which:

FIG. 1 is a fragmentary sectional view of a conventional
door closing device;

FIG. 2 is a fragmentary sectional view of another conven-
tional door closing device;

FIG. 3 is a perspective view of a door closing device
according to the preferred embodiment of this invention;

FIG. 4 is an exploded perspective view of the preferred
embodiment;

FIG. 5 is an enlarged fragmentary sectional view of the
preferred embodiment, illustrating a press unit in a unpressed
position;

FIG. 6 is a view similar to FIG. 5, but illustrating the press
unit in a pressed position;

FIG. 7 is a view similar to FIG. 6, but illustrating a locking
ring being biased away from an abutment member when a
piston rod is pulled out of a cylinder;

FIG. 8 is a view similar to FIG. 7, but illustrating how the
locking ring is moved to an inclined position when the piston
rod is pulled into the cylinder;

FIG. 9 is a view similar to FIG. 8, but illustrating the press
unit being restored to the unpressed position and the locking
ring being kept in the inclined position by a abutment element
of the abutment member; and

FIG. 10 is a view similar to FIG. 9, but illustrating the
piston rod being restored to its original position.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 3 t0 10, a door closing device according
to the preferred embodiment of this invention is suitable for
installation between a door (not shown) and a door frame (not
shown), and comprises a cylinder 3, a locking unit 4 and a
press unit 5.

The cylinder 3 includes a cylinder body 31, a support
member 32 and a piston rod 33. The cylinder body 31 extends
in a longitudinal direction (X), and has a fixed end 312, and a
free end 311 opposite to the fixed end 312. The fixed end 312
is connected to one of the door and the door frame. The
support member 32 is disposed in the free end 311, and has a
main body 321, a through slot 323 formed in the main body
321 for extension of the piston rod 33 therethrough, and two
diametrically spaced-apart support posts 322. The main body
321 defines a receiving space 324 communicating with the
through slot 323. The support posts 322 are formed in and
extend out of the receiving space 324, and are substantially
parallel to the piston rod 33. The piston rod 33 is axially
movable in the cylinder body 31, and has one end extending
through the through slot 323, the receiving space 324 and out
of the free end 311 of the cylinder body 31. The end of the
piston rod 33 that extends out of the cylinder body 31 is fixed
to the other one of the door and the door frame.

With reference to FIGS. 4 and 5, the locking unit 4 includes
a casing 41 disposed on the free end 311 of the cylinder body
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31, and a locking ring 42, an abutment member 43, a first
biasing member 44 and a second biasing member 45 all
accommodated in the casing 41. The first biasing member 44
has two opposite ends respectively abutting against the abut-
ment member 43 and the locking ring 42, and is used for
biasing the locking ring 42 away from the abutment member
43. The second biasing member 45 has one end abutting
against the abutment member 43 opposite to the first biasing
member 44, and the other opposite end abutting against the
main body 321 for biasing the abutment member 43 toward
the locking ring 42. The second biasing member 45, the
abutment member 43, the first biasing member 44, the locking
ring 42 and the casing 41 are sequentially sleeved around the
piston rod 33. The abutment member 43, the locking ring 42
and the casing 41 are further mounted on the support posts
322.

The casing 41 has an abutment arm 411 extending inwardly
from an inner surface thereof, and two spaced-apart slide
grooves 412 formed in the inner surface opposite to the abut-
ment arm 411. To clearly understand this embodiment, the
casing 41 is divided into a first portion 413 which is radially
spaced apart from the piston rod 33, and a second portion 414
penetrated by the piston rod 33 and surrounding the piston rod
33. The abutment arm 411 is located on the first portion 413,
while the slide grooves 412 are located on the second portion
414. The locking ring 42, the first biasing member 44, the
abutment member 43 and the second biasing member 45 are
sequentially accommodated in the second portion 414.

The locking ring 42 is movable between an inclined posi-
tion, as shown in FIG. 6, and a non-inclined position, as
shown in FIG. 5. In the inclined position, the locking ring 42
is oblique to and engages the piston rod 33. In the non-
inclined position, the locking ring 42 disengages the piston
rod 33.

The abutment member 43 includes a disc-like main portion
433 disposed around the piston rod 33 and having opposite
first and second abutment surfaces 431, 432, and an annular
stop surface 436 surrounding the second abutment surface
432. An abutment element 434, in the form of a finger,
projects from the first abutment surface 431 toward the lock-
ing ring 42, and is spaced apart from the abutment arm 411.
Two spaced-apart engaging portions 435 are provided on the
first abutment surface 431 spaced apart from the abutment
element 434. The second biasing member 45 has the one end
stably disposed on the second abutment surface 432. The first
biasing member 44 has one end stably disposed on the first
abutment surface 431. As shown in FIG. 8, when the abutment
member 43 is moved away from the locking ring 42, the
second abutment surface 432 can extend into the receiving
space 324, and the annular stop surface 436 can abut against
the free end 311 of the cylinder body 31.

The press unit 5 includes a press button 51, a push member
52 and a third biasing member 53. The press button 51 is
inserted into the first portion 413 of the casing 41, and is
slidable along a transverse direction (Z) which is transverse to
the longitudinal direction (X). The press button 51 has a press
panel 511, a surrounding wall 512 extending from a periphery
of the press panel 511 toward the piston rod 41, two spaced-
apart first engaging hooks 513 extending from an edge of the
surrounding wall 412 away from the press panel 511, and two
spaced-apart second engaging hooks 514 extending from the
edge of the surrounding wall 412 opposite to the first engag-
ing hooks 513. The second engaging hooks 514 are respec-
tively slidable in the slide grooves 412 to maintain the move-
ment of the press button 51 along the transverse direction (7).

The push member 52 includes a fixed section 524 having
one end 521 engaged to the press button 51 and another
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opposite end 522 protruding from the press button 51, and a
pushing section 523 extending obliquely from the end 522 of
the fixed section 521. In this embodiment, the push member
52 is a spring plate, but it not limited thereto.

The third biasing member 53 has two opposite ends respec-
tively abutting against the press panel 511 and the abutment
arm 411. The third biasing member 53 is used to bias the press
button 51 away from the abutment arm 411. It should be noted
that the third biasing member 53 and the abutment arm 411
may be dispensed herewith. In this case, a restoring force of
the pushing section 523 of the push member 52 may be used
to move the press button 51 away from the locking ring 42.

In this embodiment, the press button 51 further includes
spaced-apart first and second partition walls 515, 516 (see
FIG. 5) extending from an inner surface of the press panel 511
toward the piston rod 33. The press panel 511 and the sur-
rounding wall 512 cooperate with the first partition wall 515
to define a first chamber 517 for engagingly receiving the
fixed section 524 of the push member 52, and cooperate with
the second partition wall 516 to define a second chamber 518
for receiving the third biasing member 53.

With reference to FIGS. 5 and 6, the press unit 5 is movable
along the transverse direction (Z) relative to the casing 41
between a pressed position (see FIG. 6) and an unpressed
position (see FIG. 5). In the pressed position, each first engag-
ing hook 513 is engaged to the respective engaging portion
435, each second engaging hook 514 is slid down along the
respective slide groove 412, and the pushing section 523 of
the push member 52 pushes one end of the locking ring 42 that
is spaced apart radially from the piston rod 33 to move the
locking ring 42 to the inclined position where the locking ring
42 compresses the first biasing member 44 against the abut-
ment member 43. In the unpressed position, the locking ring
42 is in the non-inclined position, and the first engaging hooks
513 are disengaged from the respective engaging portions
435. Further, the second engaging hooks 514 respectively
abut against ends of the slide grooves 412 that are distal from
the piston rod 33 so as to prevent the press button 51 from
being detached from the casing 41, and the pushing section
523 is spaced apart from the locking ring 42.

It is worth to mention that the press button 51 may be
dispensed with the second engaging hooks 514 and only have
one first engaging hook 513. In this case, the casing 41 is not
provided with the slide grooves 412, and the abutment mem-
ber 43 has only one engaging portion 435. The first engaging
hook 513 is engaged to the engaging portion 435 when the
press button 51 is in the pressed position. The effect of retain-
ing the press button 51 in the pressed position may be simi-
larly achieved.

In this embodiment, two opposite ends of the door closing
device of this invention are installed on the door and the door
frame, respectively. When the door closing device of this
invention is not in use, the door is in a closed position, the
press unit 5 is in the unpressed position, and the piston rod 33
and the locking unit 4 are in initial positions, as shown in FIG.
5.

To use the door closing device of this invention, that is, to
open the door to a desired opening angle, the press button 51
is first pressed by a user along the transverse direction (Z), as
shown in FIG. 6, until the first engaging hooks 513 are
engaged to the respective engaging portions 435, and the
pushing section 523 pushes the one end of the locking ring 42
to move the locking ring 42 to the inclined position. At this
time, an inner periphery of the locking ring 42 is in contact
with an outer periphery of the piston rod 33.

Next, the user opens the door with his/her one hand, and,
with reference to FIG. 7, the piston rod 33 is pulled outward
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in a direction away from the fixed end 312. Since the inner
periphery of the locking ring 42 is in contact with the outer
periphery ofthe piston rod 33, the locking ring 42 is moved by
the piston rod 33 and is temporarily placed in the non-inclined
position, so that the piston rod 33 can be easily pulled out to
a desired position. At this time, the pushing section 523 is
compressed by the locking ring 42, and a restoring force of the
first biasing member 44 biases the locking ring 42 away from
the abutment member 43.

With reference to FIGS. 8 and 9, when the desired position
of the piston rod 33 is reached or a desired opening angle of
the door is obtained, the user’s hand is released from the door,
and the piston rod 33 is biased toward the fixed end 312 by a
restoring force of a spring (not shown) provided inside the
cylinder body 31. Simultaneously, the one end of the locking
ring 42 is pushed by a restoring force of the pushing section
523 to move the locking ring 42 to the inclined position, the
first biasing member 44 is compressed by the locking ring 42
against the abutment member 43, and the abutment member
43 is pushed by the first biasing member 44 to move away
from the locking ring 42. As such, the engaging portions 435
are moved away from the respective first engaging hooks 513,
and the press button 51 is pushed by a restoring force of the
third biasing member 53, thereby returning the press unit 5 to
the unpressed position. Further, the abutment member 43 is
biased by the second biasing member 45 to move toward the
locking ring (42) so as to abut the abutment element 434
against another end of the locking ring that is spaced apart
radially from the piston rod 33 and that is opposite to the one
end of the locking ring 42. Moreover, the second engaging
hooks 514 are slid to abut against the ends of the slide grooves
412 that are distal from the piston rod 33, and the pushing
section 523 is moved away from the locking ring 42. Because
the biasing forces that are directly or indirectly applied to the
locking ring 42 plus the frictional contact between the locking
ring 42 and the piston rod 33 are larger than the restoring force
of'the spring provided in the cylinder body 31, the piston rod
33 cannot move further toward the fixed end 312, and is
stopped and retained by the locking ring 42. Hence, position-
ing of the door at the desired opening angle can be easily
accomplished.

With reference to FIG. 10, if it is desired to close the door,
the door is lightly pushed so as to pull the piston rod 33 out of
the cylinder body 31 again, and the locking ring 42 is moved
by the piston rod 33. Through the restoring forces of the first
and second biasing members 44, 45 that are respectively
applied to the locking ring 42 and the abutment member 43,
the locking ring 42 and the abutment member 43 are restored
to their initial positions. Further, when the door is released,
the piston rod 33 is restored to the initial position by the
restoring force of the spring provided in the cylinder body 31.

From the aforesaid description, the advantages of this
invention can be summarized as follows:

1. In using the door closing device of this invention, the
press button 51 is first pressed, after which one hand of the
user is used to open the door. The door is released after the
desired opening angle is reached. Even if the user’s hand is
occupied, it cannot affect the opening/closing of the door.

2. The casing 41 of the locking unit 4 can accommodate the
locking ring 42, the abutment member 43, and the first and
second biasing members 44, 45, so that these components are
not exposed, and injury to the user’s hand may be avoided.
Hence, the door closing device of this invention is safe to use.

3. To close the door, the door is lightly pushed. Hence, the
door closing device of this invention can close the door auto-
matically without using much effort.
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While the present invention has been described in connec-
tion with what is considered the most practical and preferred
embodiment, it is understood that this invention is not limited
to the disclosed embodiment but is intended to cover various
arrangements included within the spirit and scope of the
broadest interpretations and equivalent arrangements.

What is claimed is:

1. A door closing device, comprising:

a cylinder including a cylinder body having a fixed end and

a free end opposite to said fixed end, and a piston rod
axially movable in said cylinder body and having one
end extending out of said free end;

a locking unit including a casing disposed around said
piston rod and on said free end of said cylinder body, and
alocking ring and an abutment member both disposed in
said casing, said locking ring being disposed around said
piston rod and being movable between an inclined posi-
tion, where said locking ring is oblique to said piston rod
and an inner periphery of said locking ring engages said
piston rod, and a non-inclined position, where said inner
periphery of said locking ring disengages said piston
rod; and

a press unit disposed on said casing and movable between
a pressed position, where said press unit presses said
locking ring to move to said inclined position, and an
unpressed position, where said press unit moves away
from said locking ring;

wherein said abutment member is able to abuts against said
locking ring to keep said locking ring in said inclined
position when said press unit is in said unpressed posi-
tion;

wherein said press unit includes a press button slidably
disposed on said casing, and a push member that pro-
trudes from said press button, that pushes one end of said
locking ring which is spaced apart radially from said
piston rod when said press unit is in said pressed posi-
tion, and that does not push said one end of said locking
ring when said press unit is in said unpressed position,
said abutment member including an abutment element
that is biased to move toward and abut against another
end of said locking ring which is spaced apart radially
from said piston rod and which is opposite to said one
end of said locking ring in order to place said locking
ring in said inclined position when said push member
does not push said one end of said locking ring and when
said press unit is in said unpressed position.

2. The door closing device of claim 1, wherein said push
member is a spring having a pushing section to push said one
end of said locking ring to said inclined position when said
press unit is in said pressed position, said pushing section
moving away from said locking ring when said press unit is in
said unpressed position.

3. The door closing device of claim 1, wherein said locking
unit further includes a first biasing member disposed between
said abutment member and said locking ring for biasing said
locking ring away from said abutment member, and a second
biasing member disposed between said cylinder body and
said abutment member and opposite to said first biasing mem-
ber for biasing said abutment member toward said locking
ring.

4. The door closing device of claim 3, wherein said abut-
ment member further includes a disc-like main portion dis-
posed around said piston rod and having opposite first and
second abutment surfaces, said abutment element projecting
from said first abutment surface to abut against said locking
ring when said press unit is in said unpressed position, said
first biasing member abutting between said locking ring and



US 9,206,635 B1

7

said first abutment surface, said second biasing member abut-
ting between said cylinder body and said second abutment
surface.

5. The door closing device of claim 4, wherein:

said abutment member further includes an engaging por-

tion disposed on said first abutment surface in proximity
to said press unit,

said press button having a press panel, a surrounding wall

extending from a peripheral end of said press panel
toward said piston rod, and a first engaging hook extend-
ing from an edge of said surrounding wall away from
said press panel and releasably engaging said engaging
portion when said press unit is in said pressed position.

6. The door closing device of claim 5, wherein said cylinder
further includes a support member disposed in said free end of
said cylinder body, and said second biasing member abuts
between said second abutment surface and said support mem-
ber.

7. The door closing device of claim 6, wherein said support
member has a main body, and two spaced-apart support posts
projecting from said main body toward said casing, so that
said abutment member, said locking ring and said casing are
supported on said support posts, said second biasing member
abutting between said second abutment surface and said main
body, said main body having a through slot for extension of
said piston rod therethrough, and a receiving space commu-
nicating with said through slot for receiving a portion of said
abutment member when said abutment member is moved
toward said fixed end of said cylinder body.

8

8. The door closing device of claim 7, wherein said abut-
ment member includes two said engaging portions, said press
button having two said first engaging hooks, said first engag-
ing hooks respectively engaging said engaging portions when
said press unit is in said pressed position, and respectively
disengaging from said engaging portions when said press unit
is in said unpressed position.

9. The door closing device of claim 7, wherein said press
button further has two second engaging hooks extending from
said edge of said surrounding wall opposite to said first
engaging hooks, said second engaging hooks abutting against
said inner surface of said casing when said press unit is in said
unpressed position.

10. The door closing device of claim 9, wherein said casing
has two spaced-apart slide grooves formed in said inner sur-
face thereof, said second engaging hooks respectively abut-
ting against ends of said slide grooves that are distal from said
piston rod when said press unit is in said unpressed position.

11. The door closing device of claim 9, wherein said press
unit further includes a third biasing member disposed
between said press button and said casing for biasing said
press button to said unpressed position.

12. The door closing device of claim 10, wherein said
casing has an abutment arm extending inwardly from said
inner surface thereof, and said third biasing member is dis-
posed between said press button and said abutment arm.
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